The sera used in this study came from patients exhibiting symptoms ranging from typical acute dysentery to the asymptomless carrier. Sh. sonnei or Sh. flexneri was isolated from each individual. In some cases blood was first drawn 12 to 48 hours after the onset of symptoms, while in others two to four weeks had elapsed before the first sample of serum was obtained.
Methods
The techniques originally used were first introduced by Neter and Walker (1954) and Neter et al. (1956b) , but now the following procedure (Potuinfk, Kott, and Havlik, 1958) is used.
Polyvalent Antigen Shigella sonnei.-Equal portions of agar-grown S and R phase Sh. sonnei were suspended in physiological saline. The suspension was centrifuged and the sedimented cells resuspended in saline to a density equivalent to five times that of a 24-hour broth culture. This suspension was heated for about 90 minutes in the steamer and, after cooling, was centrifuged till an opalescent supernatant fluid was obtained which represented the crude antigen ready for use. This was divided into smaller vessels; it was sterilized by boiling in order to prolong its stability when stored at + 40 C. The quality of the antigen was always verified by means of an agglutination test with immune rabbit serum against Shigella sonnei.
Polyvalent Antigen Shigella flexneri.-Equal parts of 24-hour agar cultures of Shigella flexneri types la, I b, 2a, 2b, 3, 4a, 4b, 5 , and 6 were suspended in physiological saline solution. Final processing was the same as described for the production of the Shigella sonnei antigen. Patients' Sera.-The sera were stored at + 40 C. After the diagnosis had been proved bacteriologically the sera were tested with the appropriate antigens.
Erythrocytes.-Human .0 Rh-negative erythrocytes washed three times and diluted to 10% were mixed with equal amounts of the polyvalent antigen Shigella sonnei or Shigella flexneri and kept for two hours in a water-bath of 370 C. The modified erythrocytes were then washed three times in physiological saline to remove the excess antigen, which, even in minimal amounts, would produce an inhibitory effect. A 1% suspension of the modified erythrocytes was made which could be stored at +4°C. for as long as a week.
Test Procedure. These patients were all children from a group living in an institution where Sonne dysentery had been found some time before. During the period in hospital an average of three samples of serum at five-day intervals was taken from these patients. The titre 1:50 is thought suggestive of infection, whereas the titre 1:100 and higher is accepted as positive. Obviously only repeated examinations are of diagnostic value, the rise in antibody being very significant. Suggestive titres usually appeared about six to eight days after the onset of symptoms and remained positive for several weeks at least. It may be stressed that even in mild attacks of the disease and in so-called asymptomatic carriers positive antibody levels could be demonstrated in the majority of cases.
As can be seen in Table VI most sera showed a positive or at least a suggestive result in the first specimen; in the later specimens the titres were 
Discussion
In the past bacillary dysentery has not been diagnosed by the demonstration of agglutination in patients' sera, first because positive results are obtained in diseases other than bacillary dysentery, and secondly because a large number of patients fail to develop detectable agglutinins. Cruickshank and Swyer (1940) showed that a rise in titre occurred in patients with Sonne dysentery, and Seeliger (1953) suggests a certain diagnostic significance to agglutination tests in patients whose disease is caused by Sh. shigae, Sh. schmitzi, Sh. boydii, and Sh. sonnei, non-specific reactions being exceptional in these infections.
On the other hand, Seeliger considers the evaluation of positive titres against Sh. flexneri as difficult, since this group is closely related antigenically to a number of Gram-negative rods.
The haemagglutination test in dysentery was first used by Neter and Walker (1954) , who showed that specific titres were obtained even in the acute phase of the disease and that the titre remained high for a considerable length of time (Neter and Dunphy, 1957) .
Another advantage of the haemagglutination test is that erythrocytes are able to adsorb fully on their surface several antigens simultaneously (Hayes, 1951 ; Neter, Bertram, and Arbesman, 1952; Landy, 1954) . Neter, Westphal, Luderitz, and Gorzynski (1956a) , Neter et al. (1956b) , and Neter and Dunphy (1957) used polyvalent sensitized erythrocytes for the diagnosis of various diseases due to Enterobacteriaceae, to which the dysenteries also belong.
The results presented in this study show that the haemagglutination procedure is highly specific and more sensitive than agglutination and should therefore be used in the diagnosis of bacillary dysentery.
It is not suggested that this serological technique should be used to the exclusion of cultural techniques; nevertheless haemagglutination can be an important diagnostic tool, especially in patients in whom therapy has started and stool cultures are negative.
Summary
From control tests and the results of examining 689 sera from patients suffering from Sonne or Flexner dysentery proved by culture, the following conclusions may be drawn:
(1) The haemagglutination test demonstrates raised specific titres in the sera of dysenteric patients where Sh. sonnei or Sh. flexneri was the infecting agent.
(2) A titre of 1 :50 is regarded as suspicious, 1:100 and higher as positive.
(3) Repeated examinations of patients' sera show a rise in Shigella agglutinins during the course of the disease.
(4) Haemagglutination antibodies are present in the sera of patients with atypical disease and in symptomless carriers.
(5) The haemagglutination technique is particularly valuable as a means of proof of the disease in patients undergoing treatment with antibiotics and whose faeces yield negative cultures.
(6) The haemagglutination test does not replace the need for isolation of the causal organism.
